Effects of adrenomedullin on adrenocorticotropic hormone (ACTH) release in pituitary cell cultures and on ACTH and oxytocin responses to shaker stress in conscious rat.
Adrenomedullin (AM) is a potent vasodilator peptide, which is initially isolated from tissue of human pheochromocytoma. In addition to the effect on cardiovascular system, previous studies suggest that AM plays some roles as a neuropeptide in the brain. In the present study, we examined the effect of AM on in vitro adrenocorticotropic hormone (ACTH) secretion stimulated by corticotropin-releasing hormone (CRH), vasopressin (VP) or oxytocin (OT) in cultured rat corticotrophs and on the response of plasma ACTH, corticosterone (B) and OT to shaker stress in vivo. In contrast to the previous report, basal or CRH (10(-9) M)-stimulated ACTH secretion was not affected by coincubation with AM. Either of VP (10(-8) M) or OT (10(-8) M) significantly increased ACTH secretion in cultured rat anterior pituitary cells (156.7+/-24.9 in basal incubation vs. 267.8+/-15.0 in VP-stimulation, P<0.05, and 308.6+/-41.3 pg/ml in OT-stimulation, P<0.05). AM (10(-10) M) significantly inhibited OT-stimulated ACTH secretion. AM tended to inhibit VP-stimulated ACTH secretion, although the inhibitory effect was not statistically significant. Thus, it is likely that AM attenuates OT-stimulated ACTH secretion in corticotrophs. In vivo study, male Wistar rats were prepared with a guide cannula in the lateral ventricle and a catheter in femoral artery for blood sampling. AM (0.5, 1.0 microg in 5 microl) or normal saline (5 microl, control) was intracerebroventricularly (i.c.v.) injected in conscious rats. Shaker stress (110 cycles/min for 5 min) produced a significant increase of plasma ACTH (baseline: 106.4+/-48.6; vs. just after stress: 388.9+/-56.1 pg/ml, P<0.05) and B (baseline: 198.6+/-46.8 vs. 15 min after stress: 378.5+/-13.6 ng/ml, P<0.05) in the control group. Plasma OT tended to increase after stress, although the change was not significantly different (baseline: 29.8+/-6.5; just after stress: 65.6+/-18.2 pg/ml). I.c.v. injection of AM at 3 min before the stress did not significantly affect stress-induced changes of plasma ACTH, B and OT. These results suggest that AM has an inhibitory effect on OT-induced ACTH release in vitro and the inhibitory effect may be overwhelmed in ACTH and B response to shaker stress.